Depletion of membrane cholesterol causes ligand-independent activation of Fas and apoptosis.
Fas is a member of the tumour necrosis factor receptor superfamily. Fas-mediated apoptosis is an essential mechanism protecting against skin cancer. Activation of Fas by specific ligand or agonistic antibodies leads to the formation of a membrane associated death-inducing signalling complex comprising aggregates of Fas, the Fas-associated death domain protein (FADD), and caspase-8. It has recently been suggested that activity of Fas is not only regulated by its cognate ligand but also by the association of this receptor with cholesterol-enriched lipid domains in the plasma membrane (lipid rafts). We report here that disruption of lipid rafts by cholesterol-depleting compounds (methyl-beta-cyclodextrin, filipin III, cholesterol oxidase, and mevastatin) leads to a spontaneous clustering of Fas in the non-raft compartment of the plasma membrane, formation of Fas-FADD complexes, activation of caspase-8, and apoptosis. We propose that in some cell types exclusion of Fas from lipid rafts leads to the spontaneous, ligand-independent activation of this death receptor, a mechanism that can potentially be utilized in anticancer therapy.